For nearly half a century, jobs have become increasingly characterized by employment insecurity. We examined the implications for sleep disturbance with cross-sec- 
.
We currently know very little about the association between employment insecurity and sleep-related outcomes. Most studies linking employment and sleep examine differences between employment statuses and the impact of precise working conditions. Key findings from previous research suggest that unemployment, excessive demands, work-family conflict, hazardous conditions, night shifts, strained relations with co-workers and management, lack of control and general discomfort in the workplace are significant risk factors for a range of poor sleep outcomes, including difficulty falling asleep, waking frequently in the night, short sleep, insomnia and other chronic sleep problems (Basner et al., 2007; Berkman, Buxton, Ertel, & Okechukwu, 2010; Burgard & Ailshire, 2009; Crain et al., 2014; Grandner et al., 2010 Grandner et al., , 2015 Grandner, Hale, et al., 2012; Henry, McClellen, Rosenthal, Dedrick, & Gosdin, 2008; Hill, Burdette, & Hale, 2009; Krueger & Friedman, 2009; Li, Wing, Ho, & Fong, 2002; Nomura, Nakao, Takeuchi, & Yano, 2009; Paine, Gander, Harris, & Reid, 2004; Palmer et al., 2017; Patel, Grandner, Xie, Branas, & Gooneratne, 2010; Virtanen et al., 2008) .
Although this body of work provides an important foundation, it is important for our research to reflect changing economies by focussing more on the role of employment insecurity within the population of workers. Our review of the literature revealed only a handful of studies focusing on employment insecurity and sleep.
Research from at least five countries (Canada, South Korea, Sweden, UK and USA) has shown that anticipating a change in employment, the possibility of being terminated or laid off, uncertain prospects for advancement, dubious employability, feeling insecure in one's job, and uncertainty with respect to earnings and scheduling are associated with poorer sleep quality and higher rates of insomnia, and other non-specific sleep problems (Burgard & Ailshire, 2009; Ferrie, Shipley, Marmot, Stansfeld, & Smith, 1998; Kim et al., 2011; Lewchuk, Clarke, & Wolff, 2008; Palmer et al., 2017; Park, Nakata, Swanson, & Chun, 2013; Virtanen, Janlert, & Hammarström, 2011) .
Because sleep is an adaptive behaviour, researchers speculate that the subjective experience of employment insecurity, including personal concerns about job stability, job opportunities and financial returns, may undermine the ability of workers to initiate and/or maintain sleep through various physiological and emotional pathways (Burgard & Ailshire, 2009; Kim et al., 2011; Park et al., 2013; Virtanen et al., 2011) . For example, anticipating unemployment or perceiving limited opportunities for advancement could elicit short-term feelings of annoyance, fear and hopelessness. These feelings could conceivably activate the stress response and trigger the release of stress hormones (epinephrine and cortisol) that promote mental and physiological arousal (McEwen, 1998; Sapolsky, 2004; Selye, 1978) .
When employment insecurity is experienced as a structural condition in one's life, frequent bouts of emotional distress could eventually escalate to more serious psychiatric disorders (e.g. hostility, anxiety and depression).
In this study, we build on previous research by examining the association between employment insecurity and sleep disturbance across 31 European countries. In accordance with previous studies, we expect that employment insecurity will be positively associated with sleep disturbance.
| ME THODS

| Data
The data for this study come from the 2010 European Working Conditions Survey (EWCS; https://www.eurofound.europa.eu/surveys/ european-working-conditions-surveys/fifth-european-working-cond itions-survey-2010). The EWCS employed multi-stage, stratified, random samples of Albania, Norway, Turkey and all 28 European Union member countries. The population included all employed residents of these countries who were 15 years or older (16 years or older in Norway, Spain and UK). Respondents were considered employed if they had worked for pay or profit for at least 1 hr in the week preceding the interview. This sampling design created a representative sample of the workforce in each country (Boeri, Lucifora, & Murphy, 2013 
| Measures
Sleep disturbance is measured with a single item. Respondents were asked to indicate whether they suffered from "insomnia or general sleep difficulties" in the past 12 months. Responses to this item were dummy coded (1) yes and (0) Employment insecurity is measured as the mean response to four items (α = 0.57). Items and component loadings are presented in Table 1 . These items assess several dimensions of subjective employment insecurity, including experiences with contract insecurity (Item 1), financial insecurity (Item 2), mobility insecurity ( Table 2 provides descriptive statistics for our combined sample. In multivariate analyses, we employ binary logistic regression to model our dichotomous sleep disturbance measure. Tables 3 and 4 provide ORs and 95% confidence intervals (CIs) for the association between employment insecurity and sleep disturbance for all 31 countries combined and each individual country. In our analyses of all 31 countries combined, we employ robust standard errors clustered by country (Bryan & Jenkins, 2015) . The ORs represent the estimated difference in the odds of reporting sleep disturbance for those who are 1 unit apart on employment insecurity, controlling or holding constant all background variables in the model. In our Results section, we convert ORs to percentage changes by subtracting 1 and then multiplying by 100 ([OR -1]100). This conversion yields the percent change in the odds of sleep disturbance for those who are 1 unit apart on employment insecurity.
| Statistical procedures
| RESULTS
| Descriptive analyses
As shown in Table 2 , approximately 21% of the combined sample reported sleep disturbance in the past 12 months. Although this estimate is consistent with previous epidemiological studies of general sleep disturbance Grandner, Martin, et al., 2012), we observed considerable variation across countries (not shown). The countries with the highest rates of sleep disturbance include Finland (33%), France (33%), Turkey (32%), Latvia (30%) and Lithuania (27%). The countries with the lowest rates of sleep disturbance include Malta (9%), Greece (11%), Ireland (11%), Norway (13%) and Spain (13%). The average respondent reported moderate levels of T A B L E 1 Items and principal component loadings for employment insecurity (n = 24,553)
Items
Responses categories Loadings 1. I might lose my job in 6 months.
(1) Strongly disagree -(5) Strongly agree 0.63 2. Is your household able to make ends meet …?
(1) Very easily -(6) With great difficulty 0.67 3. My job offers good prospects.
(1) Strongly agree - We were unable to control for immigrant status in our analyses for Albania, Croatia and Turkey because no respondents reported being an immigrant in those samples. Figure 1 provides a map of Europe to further illustrate our central findings.
Although we are not primarily concerned with our background variables, we observed several statistically significant (p < 0.05) patterns in our multivariate analyses (not shown). The odds of sleep disturbance were often higher for older adults and women. The age pattern was observed in Albania, Belgium, Bulgaria, Czech Republic, Germany, Latvia, Lithuania and Spain. The gender pattern was observed in Czech Republic, Germany, Hungary, Italy, Latvia, Portugal, Romania, Slovakia and UK. The odds of sleep disturbance were often higher for respondents who reported providing child care and elder care. The child care pattern was observed in Croatia, Lithuania, Portugal, Romania, Slovenia and Sweden. The elder care pattern was observed in Albania, Belgium, Estonia, the Netherlands, Norway, Poland and Portugal. There was also some evidence that the odds of sleep disturbance were higher for immigrants in France, Germany, Greece and the Netherlands. Our findings for household size, partnership status, number of children, education, earner status, precarious employment status, workplace sector, workplace tenure and workplace size were characteristically mixed in sign or statistically insignificant (p > 0.05).
| DISCUSSION
In this study, we examined the association between employment insecurity and sleep disturbance in 31 European countries. In accordance with previous studies, we expected that employment insecurity would be positively associated with sleep disturbance. Our general findings confirm previous work conducted in Canada, South Korea, Sweden, UK and USA (Burgard & Ailshire, 2009; Ferrie et al., 1998; Kim et al., 2011; Lewchuk et al., 2008; Palmer et al., 2017; Park et al., 2013; Virtanen et al., 2011) . Our results contribute to the external validity of these studies by confirming the positive association between employment insecurity and sleep disturbance in 23 other countries, including Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Finland, France, Germany,
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Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, the Netherlands, Norway, Poland, Slovakia, Slovenia and Turkey.
Our analyses should be considered within the context of three key limitations. Our first limitation is study design. Because our analyses are cross-sectional, no causal or temporal inferences can be made. Although we assume that employment insecurity can contribute to sleep disturbance, preexisting mental health issues could also lead workers to feel less secure in their jobs and to exhibit poorer sleep outcomes. Employment could lead to sleep disturbance through the mechanism of mental health (e.g. via anxiety symptoms). It is also plausible that employment insecurity could contribute to mental health issues through the mechanism of sleep, via disruption of the circadian rhythm. As a matter of construct validity, we observed that our measure of sleep disturbance was positively associated with self-ratings of "depression or anxiety".
Given our cross-sectional data, we cannot exclude these alternative models.
The question of mental health is complex. Self-ratings of depression/anxiety were explicitly excluded from our multivariate models because sleep and mental health are conceptually distinct causes of each other (Ford & Kamerow, 1989; Krystal, 2012; Roberts, Shema, Kaplan, & Strawbridge, 2000; Van Reeth et al., 2000) . Krystal (2012:1,398) explains that "there is growing experimental evidence that the relationship between psychiatric disorders and sleep is complex and includes bidirectional causation". If our focal associations were attenuated or even eliminated by controlling for mental health, it would be difficult to interpret these patterns in the absence of longitudinal data and a compelling theory about which comes first (sleep or mental health). We were also concerned about underestimating the association between employment insecurity and sleep disturbance. We are certain that our observed associations would be attenuated to some degree. As noted above, we would be unable to interpret the nature of the attenuation with our cross-sectional data.
If mental health is serving as a mediator of the association between employment insecurity and sleep disturbance, we would grossly underestimate this association by adjusting for mental health. The key issue is whether our proposed conceptual model is at least theoretically viable. We argue that it is plausible for employment insecurity to undermine sleep without preexisting mental health issues.
Our view is supported by the fact that the adults in our sample function well enough to be currently employed for pay in the community.
Our second limitation is our measurement of sleep disturbance.
Although this measure demonstrated construct validity through strong associations with fatigue, mental health and physical health, single items are generally low in reliability. As a consequence, our analyses are likely to underestimate the association between employment insecurity and sleep disturbance.
Because the sleep measure is self-reported, responses are likely to reflect some unmeasured cultural differences. We addressed this issue by analysing each country individually, but more information is needed to establish how European workers construct and experience sleep-related issues.
Our third limitation is low response rates in several countries.
Because low response rates contribute to sample bias, some of our estimates may not be generalizable to any specific population. While we are encouraged by the consistency of our results across European countries, additional research is needed to replicate work with more representative samples.
| Conclusion
Although the veracity of our analyses is contingent upon replication using longitudinal data, more rigorous analytic strategies and estab- 
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